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REFRIGERANT COOLING AND
LUBRICATION SYSTEM

FIELD

The disclosure herein relates to heating, ventilation, and
air-conditioning (“HVAC”) or refrigeration systems, such as
may include a chiller, and more particularly relates to
providing refrigerant to cool the system, such as for cooling
moving parts that may be part of the compressor, for
example the compressor motor and the compressor bearings,
and/or for cooling drives such as an adjustable or variable
frequency drive. Generally, methods, systems, and appara-
tuses are described that are directed to priming a refrigerant
pump by decoupling condenser operation, such as for
example the condenser water pump, so that liquid refrigerant
can be appropriately sourced from the condenser and/or the
evaporator using flow control device(s), such as a source
valve on a source line of the condenser and/or on a source
line of the evaporator and the control of such valve(s).

BACKGROUND

A HVAC or refrnigeration system, such as may include a
chuller, can include a compressor, a condenser, an evaporator
and an expansion device. In a cooling cycle of the HVAC or
refrigeration system, the compressor can compress refriger-
ant vapor, and the compressed refrigerant vapor may be
directed into the condenser to condense nto liquid refrig-
erant. The liquid refrigerant can then be expanded by the
expansion device and directed into the evaporator. Chiller
systems typically incorporate standard components of a
refrigeration circuit to provide chilled water for cooling,
such as for example building spaces. A typical refrigeration
circuit includes a compressor to compress refrigerant gas, a
condenser to condense the compressed refrigerant to a
liquid, and an evaporator that utilizes the liqud refrigerant
to cool water. The chilled water can then be piped to
locations for desired end use(s).

Components of the HVAC or refrigeration system, such as
the compressor, may include moving parts, and therefore
may require lubrication during operation. Lubricants, such
as oil, are commonly used in the HVAC or refrigeration
system to lubricate the moving parts.

SUMMARY

In some HVAC or refrigeration systems, liquid refrigerant
can be used as a lubricant for components with moving
parts, such as the moving parts of a compressor, including its
motor and bearings therein. At shut ofl of a chiller, for
example, refrigerant tends to migrate to the evaporator such
as after and during a period of chiller shut off, so liqud
refrigerant can be located in the evaporator. At start up, there
can be an 1ssue of whether the refrigerant pump 1s primed
with a suitable and appropnate pressure differential so as to
confirm a refrigerant flow through the refrigerant pump. This
can be important, for example before starting the compressor
of an o1l free chiller. IT there 1s not an appropriate pressure
differential, the moving parts of the chiller, such as for
example the bearings in the compressor, 1ts motor, and the
drive could not operate approprately, can be at risk for
damage, and the chiller overall may not function at desired
clliciency due to the mnadequate or ineffective reifrigerant
cooling and lubrication of the compressor.

To start the chuller, there may be a need to prime the pump.

By shutting off the condenser water pump, the refrigerant
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2

pump can be primed, and sourcing can be started for
example from the evaporator to establish refrigerant tlow
and an appropriate pressure diflerential. A signal can be
obtained that there 1s an appropriate pressure diflerential so
to allow refrigerant to be delivered to the refrigerant and to
allow the compressor to be started and also the condenser
water pump. While this solution may be a possibility, 1t 1s not
always practical to turn off the condenser water pump, 11 for
example an HVAC or refrigeration system has multiple
chullers, and there are certain areas of the system that could
be 1mpacted based on the system design.

Improvements can be made to provide liquid refrigerant
to the moving parts during startup. Generally, apparatuses,
systems, and methods are described to prime a refrigerant
pump by decoupling a condenser operation, such as for
example the condenser water pump, so that liquid refrigerant
can be appropriately sourced from the condenser and/or the
evaporator using tlow control device(s) such as a source
valve on a source line of the condenser and/or on a source
line of the evaporator and the control of such valve(s).

For example during a startup or restart of the compressor,
liquid refrigerant may be sourced from the evaporator by
opening a source valve on the evaporator source line. Once
confirmation 1s given that there exists an appropriate pres-
sure differential, e.g. Ap, this confirmation can be done by
using a unit controller that receives a signal from one or
more appropriately positioned pressure transducers, such as
along the refrigerant pump line. Once, Ap 1s established,
which 1n some examples can be about 2 psi, there can be
confirmation that there would be suflicient refrigerant tlow
to the compressor, so liquid refrigerant can flow to parts that
may be 1n need of lubrication. Then the unit controller can
start the compressor. After starting the compressor, there can
be liquid refrigerant from operation of the condenser, so that
the unit controller can close the source valve on the evapo-
rator source line and open a source valve on the condenser
source line, so that liqud refrigerant sourcing can be from
the condenser.

Herealter the term “source valve” 1s generally meant as a
flow control device that allows or does not allow refrigerant
into the refrigerant pump and refrigerant pump line. In some
embodiments, any one or more of the source valves can be
solenoid valves controlled by a unit controller.

In one embodiment, a refrigerant cooling and lubrication
assembly which may be used 1n an HVAC or refrigeration
system and/or HVAC or refrigeration unit, such as a water
chuller can include a condenser source line, an evaporator
source line, a refrigerant pump line, and a refrigerant pump.
The condenser source line and the evaporator source line are
fluidly connected and can feed into the refrigerant pump
line. The refrigerant pump 1s located on the refrigerant pump
line, which can be connected to a compressor motor. On the
condenser source line, a source valve 1s disposed that can
have an open state and a closed state. On the evaporator
source line, a source valve 1s disposed that can have an open
state and a closed state. The source valve on the condenser
source line 1s configured to decouple the condenser from the
refrigerant cooling and lubrication assembly 1n the closed
state, such as during a compressor startup condition, and 1s
configured to allow refrigerant tlow from the condenser to
flow through condenser source line in the open state. The
source valve disposed on the condenser source line allows
for the condenser to be decoupled, such as for example the
cllects of 1ts water pump 1f in operation, so that there 1s no
adverse eflect on the lubrication and cooling of the com-
pressor, such as at startup.
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In one embodiment, a method of priming a refrigerant
pump includes determining whether a compressor startup
condition exists, activating the source valve on the con-
denser source line to the closed state to decouple the
condenser from the refrigerant pump and refrigerant pump
line, activating the source valve on the evaporator source
line to the open state, pressurizing the refrigerant pump line,
and determining that there 1s an appropriate pressure difler-
ential along the refrigerant pump line.

In some embodiments, once there 1s an appropriate pres-
sure differential, a method of starting a compressor and
lubricating the system can further include delivering refrig-
erant to the compressor and starting the compressor. The
compressor and drive can be further lubricated by activating
the source valve on the evaporator to the closed state,
activating the source valve on the condenser source line to
the open state, and sourcing refrigerant from the condenser
to lubricate and cool the compressor and drive.

In general, the embodiments, approaches, and aspects
shown and described herein are directed to decoupling the
condenser along the condenser source line to allow priming
of a refrigerant pump from an appropriate source prior to
startup of the system, for example startup of the compressor.
For example use of a source valve on the condenser source
line to the refrigerant pump and refrigerant line can allow
priming of the pump, such as from the evaporator, but where
the condenser water pump does not need to be turned off and
the priming of the refrigerant pump may not be aflected by
operation of the overall cooling tower and heat rejection side
of the system. Decoupling of the condenser water pump
from this cooling and lubrication function can still allow the
condenser water pump to operate for example 1n systems
with multiple chillers. After startup, refrigerant can be
appropriately sourced for lubrication and cooling under all
operating conditions as desired, including startup, restart,
inverted start, full load, and partial load.

By the term “decouple”, “decouples™, “decoupling” or
“decoupled”, i1t 1s to be appreciated that such terms are
meant and intended as generally stopping fluid flow from
one component to another component. For example, to
decouple the condenser from a pump source line or feed can
be accomplished by activating a flow control device, such as
along the condenser source line, to an off state to stop fluid
flow, e.g. refrigerant vapor, from entering the feed or source
line to the pump and flowing to the pump. Such eflect can
help to avoid or at least reduce an educator/jet-like or
accelerated fluid flow, which may be susceptible to entrain-
ing vapor mto a relatively lower or middle pressure tlow
(e.g. bringing vapor 1nto suction), which may not be desir-
able for pump operation, e.g. may result 1n pump cavitation
(s).

Other features and aspects of the fluid management
approaches will become apparent by consideration of the
tollowing detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference 1s now made to the drawings i which like
reference numbers represent corresponding parts through-
out.

FIG. 1 1llustrates a perspective view of one example of
chuller, i particular a centrifugal water chiller, according to
one embodiment.

FIG. 2 shows one embodiment of a refrigerant cooling
and lubrication assembly which may be implemented as part
of a chiller system or unit.
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4
DETAILED DESCRIPTION

A HVAC or refrigeration system, such as may include a
chuller system, may commonly include components with
moving parts, such as a compressor. The moving parts
generally require proper lubrication. The lubrication 1s com-
monly provided by lubricants, such as o1l. In some HVAC or
refrigeration systems, the lubrication can be provided by
liquid refrigerant. Such a HVAC or refrigeration system 1s
sometimes called an oil-free system. In the oil-free system,
liquid refrigerant can be directed to surfaces of the moving
parts for lubrication. Improvements can be made to direct
liquid refrigerant to the moving parts when, for example, the
HVAC or refrigeration system such as may include a chiller
that starts from an off cycle. Such startup conditions of the
compressor may be due, for example but not limited to, a
shut ofl occurring during periodic schedules such as 1n
comiort cooling applications, and/or servicing or testing of
one or more of the chillers 1n a larger system scheme, and/or
a power surge or outage.

The embodiments as disclosed herein describe methods
and systems directed to priming of a refrigerant pump by
decoupling a condenser operation, such as for example the
condenser water pump, so that liquid refrigerant can be
appropriately sourced from the condenser and/or the evapo-
rator using flow control device(s) such as a source valve on
a source line of the condenser and/or on a source line of the
evaporator and the control of such valve(s).

FIG. 1 illustrates a perspective view of one example of
chuller 100, such as for an HVAC or refrigeration system
according to one embodiment. In particular, FIG. 1 shows a
water chiller with a centrifugal compressor, €.g. a centrifugal
chuller.

In the embodiment shown, the chiller 100 includes a
compressor 110 that 1s configured to have a first compres-
sion stage 112 and a second compression stage 114. The
compressor 110 can be a centrifugal compressor. It will be
appreciated that the type of chiller 1s merely exemplary and
not meant to be limiting, as other chiller types that may use
other types of compressors may suitably employ and imple-
ment the refrigerant pump priming and refrigerant sourcing
approaches shown and described herein. It will also be
appreciated that the number of stages of compression 1is
merely exemplary, and that more or less than two stages of
compression may be suitably implemented with the refrig-
crant pump priming and refrigerant sourcing approaches
shown and described herein, as long as for example such
compression components and moving parts that may be 1n
need of refrigerant lubrication and cooling are configured to
receive refrigerant provided from the refrigerant pump.

In some examples, the chiller 100 can be one of many
chullers 1n an overall system that has a heat rejection unait,
such as a cooling tower, where one or more condenser water
pumps may be used to run water through the condensers of
the chillers to reject heat to the environment from the
chullers.

With further reference to the general structure of the
chiuller 100 shown 1n FIG. 1, the first compression stage 112
and the second compression stage 114 include a first volute
150a and a second volute 1505 respectively. The chiller 100
also includes a condenser 120, an evaporator 130 and an
cconomizer 140. A run-around pipe 116 1s configured to
fluidly connect the first compression stage 112 to the second
compression stage 114 to form fluid communication
between the first compression stage 112 and the second
compression stage 114. The run-around pipe 116 1s fluidly
connected to a discharge exit 113 of the first compression
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stage 112 and an inlet 115 of the second compression stage
114. The discharge exit 113 1s 1n fluid communication with
the first volute 150a. The run-around pipe 116, the discharge
exit 113 and the inlet 113 form a refrnigerant conduit Al,
which 1s configured to direct a refrigerant flow. The econo-
mizer 140 1s configured to have an injection pipe 142
forming fluid communication with the refrigerant conduit
Al through an injection port 144. The njection pipe 142 1s
configured to direct vaporized flash reifrigerant from the
economizer 140 to the injection port 144.

Refrigerant flow directions when the chiller 100 1s in
operation are generally illustrated by the arrows. The refrig-
erant flow directions are typically 1n accordance with refrig-
erant passages, such as defined by the refrigerant conduit Al
and the first and second volutes 150a, 1505. In operation,
refrigerant vapor from the evaporator 130 can be directed
into the first compression stage 112. A first impeller (not
shown 1 FIG. 1) located 1n the first compression stage 112
can compress the refrigerant vapor from the evaporator 130.
The compressed refrigerant vapor can be collected by the
volute 150q and directed into the refrigerant conduit Al. The
compressed refrigerant 1s directed into the inlet 115 of the
second compression stage 114 along the refrigerant conduit
Al. In the second compression stage 116, a second impeller
(not shown 1n FIG. 1) can be configured to further compress
the refrigerant and then direct the compressed refrigerant
into the condenser 120 through the second volute 15056. In
the condenser 120, the compressed refrigerant may be
condensed mto liquid refrigerant. The liquid refrigerant
leaving the condenser 120 i1s then directed into the evapo-
rator 130.

The chiller 100 can also have a section 118 having a umit
controller that controls certain valves and/or receives 1mput
(s) from sensors, transducers on the chiller 100, such as any
one or more of the valves and/or sensors on the refrigerant
cooling and lubrication assembly 200 described below. The
section 118 can also contain or be connected to the unit drive
of the chiller 100. It will be appreciated that the unit
controller at 118 can include a processor, a memory (and an
input/output (I/O) interface as may be needed and/or suitable
to control the chiller 100.

In one embodiment, the controller can be operatively
connected to a refrigerant cooling and lubrication assembly
to provide liquid refrigerant to a pump, which thereafter can
deliver liquid refrigerant to moving parts of the chiller, such
as for example the compressor.

FIG. 2 shows one embodiment of a refrigerant cooling
and lubrication assembly 200 which may be implemented as
part of a chiller system or unit, such as the chiller 100 shown
in FI1G. 1. The refrigerant cooling and lubrication assembly
200 may be appropriately piped into the condenser and
evaporator, e.g. 120 and 130 1n FIG. 1, so as to source
refrigerant therefrom to the compressor, e.g. 110.

In one embodiment, a refrigerant cooling and lubrication
assembly 200 which may be used 1n an HVAC or refrigera-
tion system and/or HVAC or refrigeration unit, such as the
water chiller 100 can include a condenser source line 202, an
evaporator source line 204, a refrigerant pump line 208, and
a refrigerant pump 206. The condenser source line 202 and
the evaporator source line 204 are fluidly connected and can
feed 1nto the refrigerant pump line 208. The reirnigerant
pump 206 1s located on the refrigerant pump line 208, which
can be connected to a compressor motor, €.g. the compressor
110 of FIG. 1. A filter may be disposed on the refrigerant
pump line 208 prior to leaving the assembly 200 to deliver
the refrigerant to the compressor motor. On the condenser
source line 202, a source valve 212 1s disposed that can have
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an open state and a closed state. On the evaporator source
line 204, a source valve 214 1s disposed that can have an
open state and a closed state. The source valve 212 on the
condenser source line 202 1s configured to decouple the
condenser, e.g. condenser 120 from the refrigerant cooling
and lubrication assembly 200 1n the closed state, such as
during a compressor startup condition, and 1s configured to
allow retfrigerant tlow from the condenser to flow through
condenser source line 202 1n the open state. The source valve
212 disposed on the condenser source line 202 allows for the
condenser to be decoupled, such as for example the effects
ol 1ts water pump 1f 1n operation, so that there 1s no adverse
cllect on the lubrication and cooling of the compressor, such
as at startup. A valve and line 210 can be fluidly connected
to the refrigerant pump line 208 so as to allow refrigerant
delivery to the drive of a chiller, e.g. chiller 100.

In operation, for example, the assembly 200 can prime the
pump even 1n conditions where the condenser water pump
may be running, ¢.g. such as when the condenser or another
condenser 1n the system may still be active. For example, 1n
one embodiment, the unit controller can in the event of a
start-up condition control the source valve 212 on the
condenser source line 202 to the refrigerant pump 206 to be
shut off, which 1solates or decouples the condenser from the
refrigerant cooling and lubrication function of the compres-
sor and drive. The shut off of the source valve 212 can be by
a signal from the unit controller to the source valve 212. The
refrigerant pump 206 can be primed, for example by turning
on the refrigerant pump 206 and activating the source valve
214 on the evaporator source line 204 to an open position,
which can allow sourcing of liquid refrigerant to the refrig-
crant pump 206. The activation of the source valve 214 on
the evaporator source line 204 can be by a signal from the
unit controller to turn the source valve 214 on. Once an
appropriate Ap 1s established, such as at about 2 psi, the unit
may be started, then the source valve 214 on the evaporator
source line can be shut off, such as by the unit controller
receiving a signal from a transducer(s), which the controller
can signal the source valve 214 to turn off. The source valve
212 on the condenser source line 202 may receive a signal
to turn on so that sourcing can then be from the condenser.

The refrigerant cooling and lubrication assembly 200 of
FIG. 2 can be implemented 1n a method for priming the
refrigerant pump by decoupling the condenser operation,
such as the operation of the condenser water pump 1n the
heat rejection area of the system, e.g. the cooling tower. The
unit controller 1s used to suitably control the components,
valves, and/or suitably receive mput from one or more
transducers to carry out the methods herein, including for
example but not limited to the method of priming the
refrigerant pump and the method of lubricating the system.
It will be appreciated that the unit controller, e.g. unit
controller at 118 of chiller 100 can include a processor, a
memory (and an mput/output (I/O) interface as may be
needed and/or suitable to control the components of the
chiuller 100 including for example, a refrigerant cooling and
lubrication assembly, e.g. assembly 200, when implemented
with the chiller. The unit controller can also interface with
the sensors/transducers that may be implemented with the
chuller including the refrigerant cooling and lubrication
assembly, e.g. assembly 200.

In one embodiment, a method of priming a refrigerant
pump includes determining whether a compressor startup
condition exists, for example by the occurrence of any of the
previous described conditions, activating the source valve
on the condenser source line to the closed state to decouple
the condenser from the refrigerant pump and refrigerant
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pump line, activating the source valve on the evaporator
source line to the open state, pressurizing the refrigerant
pump line, and determiming that there 1s an appropnate
pressure differential along the refrigerant pump line.

In some embodiments, once there 1s an appropriate pres-
sure differential, a method of starting a compressor and
lubricating the system can further include delivering refrig-
crant to the compressor and starting the compressor. The
compressor and drive can be further lubricated by activating
the source valve on the evaporator to the closed state,
activating the source valve on the condenser source line to
the open state, and sourcing refrigerant from the condenser
to lubricate and cool the compressor and drive.

Aspects

It will be appreciated that any of aspects 1 to 7 may be
combined with any of aspects 8 to 10, and that any of aspects
8 and 9 may be combined with aspect 10.

Aspect 1. A heating, ventilation, air conditioning (HVAC)
unit for an HVAC system comprising: a compressor having
a motor and a drive; a condenser fluidly connected to the
compressor; an evaporator fluidly connected to the con-
denser; a umt controller; and a refrigerant cooling and
lubrication assembly that comprises: a condenser source line
fluidly connected to the condenser, an evaporator source line
fluidly connected to the evaporator, a refrigerant pump line
fluidly connected to the condenser source line and fluidly
connected to the evaporator source line, the condenser
source line and the evaporator source line feed into the
refrigerant pump line, the refrigerant pump line 1s fluidly
connected to at least one of the motor and the drive of the
compressor, a refrigerant pump located on the refrigerant
pump line, the refrigerant pump having an inlet and an outlet
fluidly connected with the refrigerant pump line, and a tlow
control device disposed on the condenser source line, the
flow control device disposed on the condenser source line
having an open state and a closed state, wherein during a
startup condition of the compressor, the unit controller 1s
configured to activate the tlow control device disposed on
the condenser source line to the closed state, where the flow
control device disposed on the condenser source line 1n the
closed state 1s configured to decouple the condenser from the
refrigerant cooling and lubrication assembly, and wherein
during an operating condition of the compressor, the unit
controller 1s configured to activate the flow control device
disposed on the condenser source line to direct refrigerant
from the condenser through the condenser source line and
through the refrigerant pump line and refrigerant pump to at
least one of the motor and the drive of the compressor to cool
at least one of the motor and the drive of the compressor.
Aspect 2. The HVAC unit of aspect 1, wherein the HVAC
unit 1s a water chiller.

Aspect 3. The HVAC umit of any of aspects 1 or 2, wherein
the HVAC unit 1s an o1l {ree water chiller.

Aspect 4. The HVAC unit of any of aspects 1 to 3, wherein
the controller 1s configured to receive an input from a sensor
to determine whether an appropriate pressure diflerential 1s
present in the refrigerant pump line, in order to activate the
flow control device disposed on the condenser source line to
direct refrigerant to the compressor.

Aspect 5. The HVAC unit of any of aspects 1 to 4, wherein
the flow control device disposed on the condenser source
line 1s a solenoid valve.

Aspect 6. The HVAC unit of any of aspects 1 to 5, further
comprising a tlow control device disposed on the evaporator
source line, the flow control device disposed on the evapo-
rator source line having an open state and a closed state.
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Aspect 7. The HVAC unit of any of aspects 1 to 6, wherein
the flow control device disposed on the evaporator source
line 1s a solenoid valve.

Aspect 8. A method of priming a refrigerant pump of a
refrigerant cooling and lubrication assembly comprising:
determining, with a unit controller, whether a compressor
startup condition exists; activating, with the unit controller,
a flow control device disposed on a condenser source line to
a closed state, and decoupling a condenser, which i1s fluidly
connected to the condenser source line, from a refrigerant
pump and a refrigerant pump line; and activating, with the
unit controller, a flow control device disposed on an evapo-
rator source line to an open state, and pressurizing the
refrigerant pump line with refrigerant flow from the evapo-
rator source line, which 1s fluidly connected to an evapora-
tor.

Aspect 9. The method of aspect 8, further comprising
receiving by the unit controller an 1mput from a sensor, and
determining with the unit controller whether there 1s an
appropriate pressure diflerential 1s present along the refrig-
erant pump line, 1n order to activate the flow control device
disposed on the condenser source line to direct refrigerant to
the compressor.

Aspect 10. A method of lubricating a compressor of an
HVAC system, comprising: activating, with a unmit controller,
a flow control device disposed on an evaporator source line
to an open state, and pressurizing a refrigerant pump line
with refrigerant tlow from the evaporator source line, which
1s fluidly connected to an evaporator; receiving by the unit
controller an mnput from a sensor, and determining with the
unmit controller whether there 1s an appropriate pressure
differential present along the refrigerant pump line, 1n order
to activate a tlow control device disposed on a condenser
source line to direct refrigerant to a compressor; activating,
with the unit controller, the tlow control device disposed on
the condenser source line to an open state, when the appro-
priate pressure differential 1s determined by the unit con-
troller to be present along the refrigerant pump line; acti-
vating, with the unit controller, the flow control device
disposed on the evaporator source line to a closed state; and
starting the compressor and lubricating at least one of a
motor and a drive of the compressor by delivering refriger-
ant from the condenser source line, which 1s fluidly con-
nected to a condenser, so as to source refrigerant from the
condenser.

With regard to the foregoing description, 1t 1s to be
understood that changes may be made 1n detail, without
departing from the scope of the present mvention. It 1s
intended that the specification and depicted embodiments
are to be considered exemplary only.

The mmvention claimed 1s:

1. A heating, ventilation, air conditioning (HVAC) unait for
an HVAC system comprising:

a compressor having a motor and a drive;

a condenser fluidly connected to the compressor;

a unit controller; and

a refrigerant cooling and lubrication assembly that com-

Prises:

a condenser source line fluidly connected to the con-
denser,

a reirigerant pump line fluidly connected to the con-
denser source line, the condenser source line feeds
into the refrigerant pump line, the refrigerant pump
line 1s fluidly connected to at least one of the motor
and the drive of the compressor,
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a refrigerant pump located on the refrigerant pump line,
the refrigerant pump having an inlet and an outlet
fluidly connected with the refrigerant pump line, and

a flow control device disposed on the condenser source
line, the flow control device disposed on the con-
denser source line having an open state and a closed

state,

wherein the unit controller 1s configured to receive an
input from a sensor to determine whether an appro-
priate pressure diflerential 1s present in the refriger-
ant pump line, 1n order to activate the tlow control
device disposed on the condenser source line to

direct refrigerant to the compressor.

2. The HVAC unit of claim 1, further comprising;:

an evaporator fluidly connected to the condenser, wherein

the HVAC unit 1s a water chiller.

3. The HVAC unit of claim 1, further comprising;:

an evaporator fluidly connected to the condenser, wherein

the HVAC unit 1s an o1l {ree water chiller.

4. The HVAC unit of claim 1, wherein the flow control
device disposed on the condenser source line 1s a solenoid
valve.

5. The HVAC unit of claim 1, wherein the unit controller
1s further configured to: during startup, activate the flow
control device disposed on the condenser source line to the
closed state, and the HVAC unit i1s configured such that
activating the tlow control device disposed on the condenser
source line to the closed state causes the condenser to be not
in fluid commumication with the refrigerant cooling and
lubrication assembly.

6. The HVAC unit of claim 1, wherein the unit controller
1s further configured to: during normal operation of the
compressor, activate the flow control device disposed on the
condenser source line to the open state, and the HVAC unait
1s configured such that activating the flow control device
disposed on the condenser source line to the open state
directs refrigerant from the condenser through the condenser
source line and through the refrigerant pump line and the
refrigerant pump to at least one of the motor and the drive
of the compressor to cool at least one of the motor and the
drive of the compressor.
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7. The HVAC unit of claim 1, further comprising;

an evaporator fluidly connected to the condenser,

wherein the refrigerant cooling and lubrication assembly

further includes an evaporator source line fluidly con-
nected to the evaporator.

8. The HVAC unit of claim 7, wherein the refrigerant
pump line 1s fluidly connected to the evaporator source line,
and

the evaporator source line feeds into the refrigerant pump

line.

9. The HVAC unit of claim 7, further comprising a flow
control device disposed on the evaporator source line, the
flow control device disposed on the evaporator source line
having an open state and a closed state.

10. The HVAC unit of claim 9, wherein the flow control
device disposed on the evaporator source line 1s a solenoid
valve.

11. A method of lubricating the compressor of the HVAC
unit of claim 1, comprising:

pressurizing the refrigerant pump line with refrigerant

flow:

receiving by the unit controller the input from the sensor,

and determining with the unit controller whether there
1s the approprate pressure diflerential present along the
refrigerant pump line, 1 order to activate the flow
control device disposed on the condenser source line to
direct refrigerant to the compressor;

activating, with the unit controller, the flow control device

disposed on the condenser source line to the open state,
when the appropniate pressure differential 1s deter-
mined by the unit controller to be present along the
refrigerant pump line;

and

starting the compressor and lubricating at least one of the

motor and the drive of the compressor by delivering
refrigerant from the condenser source line, which 1is
flmadly connected to the condenser, so as to source
refrigerant from the condenser.
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